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(54) RADIO COMMUNICATION METHOD, RADIO BASE STATION AND RADIO DEVICE 

(57)Abstract: 

PURPOSE: To provide a method for utilizing more 
efficiently an assigned frequency spectrum, a radio base 
station and a radio device. 

CONSTITUTION: A method and a device are provided 
for controlling power to be transmitted by a radio device, 
based on the type of a radio device on one side. The 
type of radio device is specified by a data rate and 
service quality, required for that radio device. Power to 
be transmitted by a specified radio device is controlled, 
so that the ratio, to a minimum power level, of a power 
received at the receiving antenna from the specified 
radio device is proportional to the ratio of the device's 
data rate with respect to a minimum data rate. 
Additionally, power to be transmitted by the specified 
radio device is controlled, so that the ratio of power 
received from the specified radio device to the minimum 
power level is proportional to the ratio of requirements 
concerning the service quality of the device with respect 
to minimum service quality requirements. 
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MUBlS^ 

BijEftfi7>T^J&*&«^£S«U /J^s mtBiai«7 

auSB*U9Pffi-^/)«, iifA-<X(?)iE^^^lour 10 
»^<0**-t> U X lc £ o T«rta*»BS6lziil« $ ft 4 
/ ^ 7 - S M fOn -T * c t & «M» £ r 6 1ft S * » • 

ft < £ t»»#Wf=»SS*iri*4 c t -5H* 
mm 1 ^f=Ett<B>lfllft*&Bc 

r '>& < & * «»m i- as £tiTi^zt&nm£t& 
immm i jsi::e«<d*s«*««o 20 

[»3R3S 4 ] ffflEWStDWIftTv W *<&(irE* -r ^ 
r '> ft < £ t, Sis # to f z ffi £ $ lit i > 4 z £ & |#« 1 t 4 

9 — £ftWt4 z ^ $ t&tM^mm 2 xgKEStf) 
AESRXttB., 30 

lf*SttK*£*t4*l»7vW **<fflE*»B<B«« 

y >T^"&urfg^i-£ yasLv^—i^^jus-^ja 

"T4 d fZ K WE1#£©J!S«Tr/W^^J:-DTiSi«Stl 

4 / w- 4 z i: & «« 1 t &tmmn 3 iike 

tta>4SEtt%j&A. 

* u— h**t-*»»ir/<-f ^3b*MEK*»tf)»«T> 

^^^mEKiiSBroftaTVx^l-te^TfiWMlc^ y 
L-*;u£ifcfi!it4* 5 in, $1jE«S0>»(ft-r 



«hi friHi *ssajt4«PB<t£*-r4::<t£ « ta 1 *■ 4 m 

[M3RJS9] BuE*#^©^«^/Wx<7)nnfS^ f 

ft < t t »»wicjgs: £ ;ft r 1^ 4 c <t £«« ^ 4»* 

r'>ft < ttsii^wicassnri^z^^wiftt-r* 
ffl*aKsa^Ett«7>ji!i«a«arffi 0 

[»3R3» l 1 ] fluE»^©ftl*ir/<-f ^©ME^ -f y n 

ft < <t -t 8B»M |c»3£ S *LT L * 4 Z <>: * =NrM t + &H* 
31 K 1 Olllc:E*t*»JfS«Jt«Bo 
[»5R« 1 2 ] mrEMMtt^^. J: y Elv-t 

^■^^fcL^aws+L-stBStw^cty ^lv^9-u^ 
9 £N i ~ e wl <n b m m m Tj m « 

-e x SBe«* 4 ftttT-V * x ^WE»«lB<0ft 

— £ hS*r4*«-x/W^3&<SuE*iftB«>»«T 
^*JHt**^/W^A<OTE**B©5B«7>^'t-|cfcL^r 

fiww^ctyKLv^rj-^yus^ja-rsrfcai-, me 

4 # ffi (?> ^ t^/ W X f z J; ^ r SS II * H 4 / n n — * C< m -4~ 

Wo 

a«S*t4/^7— €^BlJ»p■r4*«»*B^c*^L^r. 

> ^ y t > 

■?/^^ic«is-r*fflEae=i--K*«»E it m^%± 

JSf 4 @ ^ r m E* « ffi » £ ^ I c Effi-t 4 fc ^ 

^ ^> Sit 4/ ^ 9 - £ L . MEftffiOiBaT-'/ U X 
ICckori»«*H4/^^— S*iJ»t4a»T?WE«FSfl) 
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A*. !BE«ffi<Z)*»¥/W;*(DT— 2 U™ hlcJ^oT^ 

ft < 1 * siww as * *tr t ^ & c t s t r * b 5R 
aaii 5 3aizteKco****i!iJBo 

[H5R31 1 8 } WiE«S:a5*tt-?^-f *<0*iE$ -f ^ 
tt<i:ttt»WJc«S**LT^6c:<tS « t» i 1" ft tt * 

iim i 7 iii-Ett©*****,, 

— £ U— h**^S»«^/WxA<atiEKll!s»<7)»«T 

/^--**|J»1-SC^***«A:1--6H*3S!B1 eilicE 20 
[M*JS2 o] bJE«I«i«#A<, fflSSWI-.*: l )mi^ 

ti€>/«9~*M»^"*ct *q#«t-ra«**ft 1 7x1 
ib*S2 1 ] mmmnm^K $mmi~£ ywi^ 

* £ 5 f = . fflE«SroJfS«^MVXf=J:^Tiai«**t« 
[1**312 2] ttttO)^ -f ^I^fn^XlC^ or 

a« * +l ft / s 9 — -& *gfeic as r , 
ffitte a? »«t / nv x 1- j= orgi $ b ft 

£ « « 1" ft t . 

* M^fctJ L„ 3 ~ KSWEtt^lS»«**«# 

WE»ffi^*«x/NVx<7>fflE*-t'^*^L^TffilE*f 
g^jffijtt^VxiZct^ri^ilS^ifflE/^—SttW 

ta < 1 1 m 'A » 1 = ffi S * ft r u ft z t £ t* ©s t ~f ft » * 

j»ss 2 2 JK^EK<©ai»a«*afe 0 so 



2 4 } «rEf*s^««T f /<-i' xa>mE$ -r ^ 

r * & <itffl»Wlca«$*n:L^-5C<!:* 15 fit t T * 

m^m 2 5 ] HSE*$ffi<?>«i«"r/<-i' xomw < ? 

fit* ffiE14^^ft»^/W^^™fc:^fiiKS*f=cfco 
r * tt < £ ti SB#»I«»S **itL>S:i <t 1 ft 
W*3JSB2 3W;:EKcD»ttil«*&o 
[«*S2 6] WE*J»«#A^ tHSsfWlcjcyiKL^ 

— £ U~~ h**^4f»*^W^A*fi(JE»*B^fc^r 

S«Sftft*B**Wi::<J: y»iv^—u^;us*fefi)t-r4cfc 

— £Mfl f ft z t f SM**W 2 3 «rzE*(W 



— t*XftK»*£*t**««^W^A^«iE»*Rl^fc 

5 J: 9/^ ffiE4*£<»J!!l«^<-rxicj;-3TiS6«**i4 
/ ^ "7 — * M (Pt 4 1 1 itftft 1 1 2 4 91-E 

[B*«2 8] mE*JW«#3!)<, ♦B»l»^J:ySL^-7 : 
u ^ hS*^«)!!t»-T/^-fxA<Bi|E*ift»f=fcL^r 
« * R $ *x ft t S ^ 6*3 ! ^ «t y i S C v « 9 — u ^ ; u ^ ^ fS 1 * ft J; 
9 ml E** S <0 m tt t- / < -r x I z j; o T iS jg S ft / ^ 

- £ MSP ft c t $ W « t '4- ft H * iS SB 2 7 31 1 = sBI <D 

mttftttiRo 

^^y^^jaaK^^^U-^tOT^ -h ^ * 'J W 1" ft 3£ 
S0Eft«T >T"t-^ ^tt^ffiMm-^ $ Sit L T HdE«« 

SjE $ < -Jft^t ft *- CD "J □ -tz ^ -y- 1 , 

HGM TV W X (© fiu E * 3f<D ft f ~ ^ ft ^3 U > h 

iiEiif/ w x co air eb^ jycofc* rcBB-r ft ?K t° ^ u 

r^i IS KiftS I = & o T ?Tx IS * *l tz m E ft fit f/W^« 
WEWJ5* U> hn- K*l±. WE* h P— Kvx 
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t co mu i z it m l s m m # \z ?t? u - v 3 > tt i±wiib 



ME:*) u> hp 
— hlllc|ijE*ttT^-Y* 



«»«<D*«-T/<-rxu:*t PB "f ft ffi & 1& H 1 
ftSBi:,. 



l»E*Slf>WX(» 3U IB ? -f 

- K*>xT3&<WjE* U>hn 
cd#jE£ *f ^toT— £ h 

dtta*»f/W^(DiiE5" -y ^#^0tuffi^ o en. u- 
<Dtt %m c fc t <» i^ttfiwr * c <t * »« t -r s 

iWEftStt-T / W * CDME* ^ & a>« fSB* U > h p 

- KvxT^nS^J u> hP— KMlcstfEMx/WX 

# £: 0 hb c 1 CD \zttm l . 

-y *tf>ffiE$ -yo^r— t^aBR* t «'htr— t^a 

B3R1IIII2 9iX^EM0>AltftX4!iAo 
[Bl#iB 3 2 ] ffirE***-r/ W XOfiE^ -Y 

- KvxT6<WIE*L/V hP — Kttl=ffiFE*«-T/NWX 
3R <t it * m £ tc t CO i = hb M L . 

-y x <7>bu e $ -y ^<dv— e x & ks* t */jvt>— tf x a 

K £ O it & ft C fc c?> I - tbflW f ft C £ S- t f ^ 

m^m 3 3 1 ffrEMMKibn^, * 

ME^I^TKt:^ > 3 l/«&tf*FE»(B* ^> h p — 
r_ ct?, SuEiSfttt^ailliSrE^tt^NV^^WLTBti 
iim 2 9 3lj=EiR<DAl«KKJft». 

S ife^ (X) 7 ^ ^ 1 j > <? m Sft iS 5 1 * * JL^ fl) T ^ iz X $ $ij 
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T flti ISffi & ffiffi fl ^ S &p ^ B<] I = E T ft g»W £ , 



pad^^iF/N-Y X^^E=&^^^^ ^l^fffl-rft* U> h 
p— KM&tf/Kti'a. Lz-yg^lSiattX hT"f ft 

■YXJzBB-TSWJj:* U> hP — K«l**36-rfta»£, 
«JE*HS* u> Kp — K«i4HirE»*» J r/<-rx 

(K)ffiE#^ CO^ -f ?fl)Wfi* U > h P— K v x 7 0ilO 
WE»*6B I - fc L x T *B S *t r ^ ft ^ T <0 fift E ^ t 1 ^ 

-r x icbb-t ft wiStK ^> 3 sa^ -t ft km 

v 3 is v x t tD»*n 1= tb^fjf ft s 

BOEWCEA b>hP~ KttatfMES&IJCTKtfi b-ya 
>«**^-ffi«*ffiEft«^W^*J=K«t"ftSI» 
£ S * 1" ft - t S »* « I" ft MflRxifl >^ 5* o 

ft^OSlE* b> hP— Kyi7^fiiti!T/WX(J) 
huE^ -Y ftmTE* b>hP- Kttl^tOO-r-* 

h^M^^-r 1 ™^ U-~hi:fl)Jtt«i:fcta>fcJt« 

<DWE* -Y ^fcBB+ftHSE^tf a. b— v a >Il: 7 fCDf 

rft- t*«»t-rft»*jKj6 3 4JSfcSBintw^^ss 



1 



a /J /Ao 



50 



3 6 ) mEJUttx/NV x<?y^tB^ ^ ^*<*ft 

ft^t7>WTE* U> hP— Kyi7ME«»f^Y^0 
SuE* -Y ^CB-rSMEA i>> h □ — K«lc*0)-9— tf 
X n a n M^* £ fi,H»3R £ ©ht SriR i: t CO 

# * CO E ?K tf b — v 3 > v x T m E IfS M f/UX 
G>fllJE*-Y ^IH-rftWETKfiL Lx-va Milc-tCT)-^ 

t cd fc tt«-r ft z t 1 1 ft m -&mm s 4 m\z%m 

3 7 } lEt«f/W^©lifE$ 

#^^flSB^ U> h P— Kvx7MEiSSIfAY^i?) 
WIE*-Y ^=B-rftWE* U> hP- K«l::-£<D-tf-t: 
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t co/c jtw-r & d <t t r &w&tmm 3 5 n \z tm 

3 « © ^ 5PJJ * Sfeffi f ft & Pi £ , 

m ib a« fi ^ »i s w t BfRflfe -fv w x i = *t l r «r f B& is £ 10 
t-sai t l r « am t * m? ft - £ £ r ft 

m ±j s-^-r ft »«7 >-r x 

»ea a &iseb« 7 >^ co m lea a ^ j«a a= *tx t * 

IfflE/ \> K/^X7^ }i>^ <D W E l±J ±) in fgfc* ^att^x 

m ib tt n » o> m e a a i c tg « * ti fc a a & ik m w. m m r 

> -r ct> Rfr SB A t> d KSt S Hi * S Mir ft y a Hz ^ -9- 
BiFE^n-fe -ytW\ 

mi S2 n mm ^fr^&mmo =p ;bi $ » e l „ 

■r — * 3MWEi£« 7^T-+-^e>»*«S&rciSllSix 

4 ^ 5 ^ S » £ "T S fc to I n bu E iS fl lit ^ »l * ffl & c £ 

* » « t -r ft f> \V X o 30 
[SS*iii4 o] WE*i|»«-9A<fflE«*BI^B8-4-£*t 

t?asy s 

ME^P-tz ^-y-^WlESH;* U>hP- KfltatffrE*! 
J£^tfi U- v -I ^»lcft^LNTjnEjS«*aHiSftS 
ft d <t Stt«tT4«*M 3 9 JafcEROjStt^^ 

4 1 ] auE zf p Hz y H-^f BM»«#^ £ ml 

»g t S - i *»« 1 1 3 9tRI=Ett(0ftCt 40 

[»*3a4 2] ffiE^P-tr^+l-A^ &I^SL»*^»* 
*LTfcy, TO RSLtt % , aulBlfillg-x/Wx^T-' 
— *«^*«lE*tti«*l-iS«-r43&>SA^*S-rft§ 
^ T7 W tBM€ fit ^ ffl S ffl I > ft C i: S 4$ ft t f ft H * 31 

[»*3I4 3] ffiE^P-b^-y-A<*&l-SL»K*«* 

— *«**mE**»sai-ai«*f a^5*^*»s*r4s 



4 osiicEKroatjft-T/^-r a. 

[0 0 01] 

L, =3— K»»J*aT^-t27, (CDMA) ftsi^ 

L^T ^ -fe X ^ P h 3 ^ ic J: o r -gij y a T 6 ttfc Hifift X 
[0 0 0 2] 

— ^ (LAN) ^U'ilU7-f^h^7>fl^X^ 

[0 0 0 3] iHl^ftfc^^f*. JfitW-r^-f ^l*. si 

- o <D M ■? / < -f x I c « L T * — 0) T y y U > 0 Bti&tyi 

^A^»K**xft. :nbO)^'PMJUi IsIBSft*^ 

h9-^7± CQ^^il^I+h™ t* X S tT & 9 S M I - I^jS L 
h^fI^ft^/WX|C^LT^"b'X^fif^1"ftB0<3i" 

[o o 0 4] fc*©*— (Dt«f/WXJc>s)Ltf- 0)7 
^ U > 0 11 ;J^^^ -v 7 0 -b Xi^4 ^ £ *t ft 

^SattS^P hn;Uf-JX3^T. «ft«©**7V^ 

^ Hz X * nTffil^t" ft lis* t*fl b *l T ^ ft „ :tib C0J$;£ 
<0-~O|C s =j— K»»l*K7^Hz7. (CDMA) A<fc 

or. -tCDjum-T/^-Y ^fcte^r, fiuaB-rv^;Hl^-& 
«fcyj£^W«tlcMoT»JC« (spread) tSuilli^t 

1 O k H ■z<T>"t^^M%^\X, 
SgaWJ- 1 OOkHz f^M.o TJiA^iC^ Hfcfy^ JUl-^- 

[0 0 0 5] KHJ**ifc"rv^JH8*fi, rvrf x )->0 

P# fif| $d}Jt(Z)fcftl^f^J"^l^Till11LTt\ft±:TCD^S "x 
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& jhfc i £0 1 ffl- CO m^(D =a — K & p r «M{£**« 
**E« (ciespreari) CCD«»»lcJE«* *L/i:« 

[0 0 0 6] 

[*WA<*aLJ:5i:-r4HH] «f ffi (0 K t / U X ^ 
CD fti iM tv W x 6 (75 f 1 * 3d* IS © ffi M (ft * S * I * s * 

T-'/wx^ct y*#ft«fl-aEjss*f r=*y. «t 

or, £ y*L^T-— £ h ^rr ^iif A-fxj; y 
t j; y wcDK^-y--- ex^ift^: 20 

[0 0 0 7] J;-?-*:, ffiSttf-afcx— £ U— h**L, 
■< X |c fc t-j " & c D M A 7 *? -b x !c IMJT 5 Wfc ft 7" — 

[ O O O 8 3 

x I" £ o X jg« $ ft 4 ' * r J ~~ £ Wmt * S & & -t 

it * h & / < 9 — 1± . t <d»s<d m / u x ^ e> subs 
+> - 1? x c?^ h f z m f %> cr> m * j * v- - ex a r s * i ^ a 

TShb^tJtW-r-ScfcoictiJWSjx^,, ^§£W\z{&&& 40 

ttJSte* (despreader) ©WfflSlCrCDMA 

cfc y w^th— ex^iifiu otMt **i-6cfc y* 

t'ixWs&^fn. vg b> h p — Kit 50 



[001 0] SJ£* hn- K&t/SsHCTKtf^. v 

mu^)k'^t^tc^izmmmiz^^xmi^H^z.t^ 

fooi 1 ] ^^Bj^fzj; y % taw&ofc-?—^ 

y, *T<Dev-ttBicfc*»tt^wx<©iui-r*8«* 

4> iE I c « * 1" 4 fc to I c ffi ft 11 14 £ ft ft 9 c t » y ?i J 

[0012] 

C1MI] I 1 ft 2 0MIf/Wxl 2M1 4<t 

T* 1 e&lf 1 8 ^^Ltl^o SWll^2 2 |± % U>— /< 
C DM Att»&fflL^II»f t C DM AffiBS ffl 

[0 0 13] i*f/WX1 2Rlf \ 4 I*. ttL-^tlb 
ife^)2 2<^i by-/\V h :?>X ^ ^^7Vft2 0\z£ 

±ib^2 2<o7 v >o ^ ^)i^oyr o 

[0014] H2-6I*, B1 W^iib^2 2CDi^V~/< 
/h7>^? Ol^fclt^/<9 — X^V h 

Coj) A<^^^CDy^(37F^^LT^y, 7V7>TIL 

[0 0 1 5] H2I4, ISf/WX1 2A<tt»tffftt> 
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Blia»2 4S3FLfcHT*fc4 n ffl — 7,^0 b)V 

£*i£/\9 — 14, PAlc-r— 9 U-hRi S*Cfct<Dl:: 

[0 0 16] H3I4, I8f/U7i 4*<ffi« 

£fi&=b^l::ffi«LTl\*J§*<D* il CDSliii^ 2 2 CO 

h/Uffiffiffl«2 6 £^LfclSTC&£* (D3C0/\°9 
-X^^ h;U^/SPgft2 6 14, ^mC0c± (R2/2) 1*3 

y v R2i4Hi a)«stt^/<^^ i 40ir— * h-r?ft 

£<, S«S*l*/^ — 14* PA/2f--r— * U— KR2* 

4<0-7 r — K Rz, 14. 1 2C0T 2 — 

£ U— K RU CD 2fg-efc-&« 

[0O1 7] ill 4 14. I8f/W^ 1 2&tf 1 GOSWd 

^■r^fl^tt^^^/N^-x^^ h;ueitl!Ba2 8 
- h R 3 T5tt« * *ifc "T * LT I* 



|J^2 2(J)Uy-/^/h7^57^7 



Olzt5L^ra«**l-S«*jV^7-X^^ h ; U SB Jt RU tt 3 
O^LTL^o ZCT% R3 ™ 2 R2 = 4 R1 T?&&<> 

h;uffiJSBBi»3 o 

wcf4*^U7Ha»r*fty, R3l4St»m«T?ft 
by- /*/ h7>XS ^^T>-r-t-2 OI-fcL^Tft 
lt£;H& h~-£;u J '< r 7-H4. pa/2 l=ffi«t^«R3S* 

$(2 8(4, ««f/<-<X14|:d;6j|»y<9- 

2 MU»KBB*14* wiiwci CR3/2) rt<0H»»l:: 
;|3L^T/\9 — HU^?J£P (a>) -PA/2- (PA 

/4) = (PA/4) SSLtL^ 6 ^/7(DlSf/^ 

■CHI4 i^£;Htl^I^/n9-~x^<7 MufflSMfttf 
««**l-S 0 ^/W-X^ hn*ffi«BI»2 8I4„ w 

[0018] !4tt»fti4*^©»a-T/<-<^fl>rt«^te 



<Dff«f4-¥-a>Tr--2 b— KO2«lz8t1K**iS 0 

C DM A«t»A<fflL^tiSii&l"l4, MfM'^fl)* 

*ft^fct^ri4i-*L^(D-r--*«^* < J: yj^t^Ml^M 



10 tf>i§£rf4, F = R3/Ri=4^^^ p 

too i 9] s^(?)fi§i^t^f^i8fA 

(" CS") by-;\/h7>X57n 
>^ 2 OS^LTlSl 1 C0®ii!l®2 21:: £oT§fI£H 

14, tfiKSixfc -5. 4/)S0i 

[0020] (i5i4, lif/wxi 2icw-r6aga? 

=|—KI^J:^T. SttA2 2CQUv — /</ h7>^5 

^/(9-7^^? h^*JftBB«2 4tM«"t?fcSo «»E 

c> CO -x - ^ iH-^^di $ *i & Z ^ A< rT*8I " ^ S c / <9 — 
0J;b (/W-7K/\>f-v) 14. MMR3^ii 

40 [0021] h 6 f4. ilf/Wx 1 4i^*tt-sasa) 

zi— KfCcfc oT , 2 2 (?) by-/ s/ h ^ S 7 

$ T >ft 2 0 \z J; oTgf ^ tL^fI§-cD^^E*i^^ 
&ofc«©«^<r7— X^<^ hJb^3tP^3 4 

14, *a)^tt*^ i3f:^^fciif/WX1 4 ICR 

^/^-x^ hju»aisa»2 6i:H«-e*6o ifstt^ 

4 14, R3/R2-2fCj:t^iL/'-^ r 7-T K/^> 
7' — v ^3 Ltl^ 0 

[0022] H5&tfH6fr&W&fr&J:di::, ctyffi 
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ft, fflHKtsi^TI*, Mf/W7^ 

th&m sti&^i— smmlt, ts-R^ofc-r— ^ 

ft o 

[0023] ^a^izfci^ris, £ yjuf- 9 L/— f 

S : * t ft m *S / W X I z £ ^ x (t £ ft & / n 9 — A < . 1* 
SO*!!*-? / W X ^ b tttfeJR I " fe U r S« L fc/ * 9 - £ 

u 77 u>^/io—7?^L fct<Dtf^co^feo^m$&-T'$ 
l»Ufcta)l^hfc«-r4cfc5|-fSJ]tt**t-5 0 t-E*?*^ a 

P/Pmin - R/Rmin 3&<ftfc * C A<S8* LU*. Z 
ZX, Plt*<Oftfe<DT'U £*lft^7- s 
Pmin tt'J 77 U/>X*/Jv!r7— L"<;U % R|£ 
(Z)f/WXC?)f-^ b — K fit Rnin li«/hU 77 

[0 0 2 4] HI. 7. 4A<. **BBlca5/<9™"irrtM 

4 Z/iMil L T L n ft U<F> &mm 2 2<0l/v»/V^^ 
^ ^T>^7~ 2 O Utel+ftMA/ X^ hJUSg/t 

b v — / \/ h7>XS >y ^ T^T-i™ 2 OI-JSUTSflcF 
*l4/W-3&<»^U77 b>xy\'7— b^JUO) 2«T?ft 

>X/*9 — U^Ufifcax/W A 1 2^£>gfi£:ftft^ 
7-~-C&ft„ I«fAai 4 36^g«*ix-6y<9 — 

I*. 3PA/4-pA/4 = PA/2f:^i|R3^Ii:f;t 
PA/4|C*«R3¥«C:fcta>f=*LL^ CCD J: 5 K L 

dtf)R#, ap2/P* = R2/Ri = 27&<j3cy3ioci/i<S 
SLl\, Pi ai/P2l±**«2 2 <D !✓*>—/*/ 

h7>XS ^^7>-T^ 2 0 IcfcUT^h^hSttT^ 
-fX 1 2&tf 1 4 3&^&ft«**l4/< , 7— ly^JU-efc4 0 
Rzl±Mlf/WX1 4C0-T — * b— htffcy , Rlli* 
lf/WX1 2(0f-^ b- hi?*** 

[00 2 5] HI ©*ttx/<-<^^&««**L-5y^9-" 
* 2fSl-t-*ClA:JCj:y, ffittf'/W;* 1 2Jfetf 1 4<D 

5K J* I z *J L X m - <?> if* — tf x p ra 0 M K * £ 3t ffi f ft c £ A < 
Walilz&fto ccoii^|c(i s exfpJMgsRt 



ft t 1*3 Z£tz£'DXmfe£fr&ZktfM& Ll\, 

ft jfiW-r/ <*f x icffl L X t ig * L l/> 0 -e ft ■ ffficfl 
COSSttT-'/W^^H— Ov-'— S b— h S*LtL^tfi 

ft/J^ 'J77 u>x/W — b-<;utflBtLfcttA<-t©4*ffiro 

w x ic * ^ r fi* * n ft -y— e x as * s* $ 

10 M$LL\ SL^^ftlf, SP/P«in = QOS/QO 

(OjRMT-'/^-f X^t)»«S*L&/<r7 — . Pmin f±«/J> U 

/WXlC^t'ft^-tfX^)I^>R. RU, QOSmmtt 
*'h-y— tf^SK'J 77 U>X U^^Tffeft 0 

[0027] ^Bjicaft/^— *wsai=d:y, 

ft it- e x n a n R3S* ^^ijf ft -5 S ft^ ft 0 HI 
- h^^ rftii^(c|M1LT^£tirt^ft^\. 

1 2»«i 4cof^ i>— btfm—xfovxmmTJ^ 

x i 4(- J; 4 -9— tfxSKBf*^*»T f /<^^ 1 2^2 
f&r*d&4*ftf=|-J:, #M$tlft/<7— U^JH"J:lg|3fC7F 

30 <j;5j~ffiiiiafl^ftfto 

[0 0 2 3] i8!t ■9---tf^aJl»lK'T--* U-hf^ 

1 2 <7> 2ft<Df r — £ U™ ftSSjg^y^-f X I 4 

/J<. llf/^XI 2(D2»<0it» - t'Xp D n RI*S*t 

ft. 1^1* (0-9— bfXn^MS-HSIT Sfctofc, 
2<tUti3d BKU>«*S* ; F3»«#hb*** Lt L^ft z 

7>X5 ^^7>-t9~2 0 iCfct^TSil^ttft/^— I* 

^ft/^-li. i«f/Wxl 4^b^<i^'^ft/^9- 

^\ 5/4 * PA-PA/4 = PAlCWj(tR3S*i:fciG) 
T?fty, Mta^XI 2^biHf ^^lft^7 — I*. ^ 
»7/W7 1 2 A^b®«*ttft/^9 — 3&?Pa/4 iCflSift 
R3*«i:fct©T*fc4«t?lc**L^*vtiJ»StLS 0 ~ 

50 aKB^S^t-SttttflcOilWT-'/^^JcllBLTtt, P 
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/ P m i n — R /* R m i is * Q O S / Q O S m i n 

& (! Pmin . Rmn . &tfQOSramf£. ft ft il 'J V * 

[00 2 9] B9lt #S^J::ffiofc*»« 1 1 O&lf 
m&mCDM&'T/ W X 1 7 2, 1 7 4 . 1 7 6. 1 7 

t1 14, K^X^-f 12 2. ^'J1 28, 

I±tB« 1 3 6. ^P-fe v-tH 44. ^jl7>ft 1 5 

16 6, &1>V =E 'J 1 9 6 ?rtLTL^ 0 

[0030] ^fiT v-r-t- 1 i -?-a>i±J^j 1 i 
tfgjLfo 1 1 8 ^^LT/O K/U7-r;^ 1 2 2^)A^3 

1 2 Olz&jt^ftT L\£„ /^>K/U7^J^ 1 2 2 
I*. ^cCOtiit} 1 2 4&l/#(* 1 2 6 f^LtElil 3 

6 tf)AHi£i i 3 4 jr.t£^£ftTl^ > U 1 2 8ii. 

-^CDAdb!^ 1 3 ORtfmfa 1 3 2^^LTEii 1 3 6 20 
COXU^^J 1 3 4l^«ittStl-Cfcy, EE!8*1 3 6 1*^0) 
ffi*J 1 3 8&tfS<* 1 4 0 ^fMT^D-b'^- 1 4 4 CD 

1 4 2l^m^^tiri^^e. ^P-b'y9- 1 4 4lif£?) 

1 4 6&lft»tt 1 4 8 ^^Lt^lTVft 1 5 2 

8 IS (D A HJ *i 1 6 O^UW^ 1 6 2 £-:frLT?M£M> 
K/n"x^-y JU^ i 6 e^AHd^J i 6 4 icttttS+i-cfc 

LJ . ?TvI^N> ^£ 1 6 6 (^(DAtti^ 1 6 8 

7 O^^LT^nt^D- 1 4 4<DA^ 1 4 2 
|:M^ri^o ^'J19 6ll ^CDAtb*H9 4 30 
»tf«H*1 9 2 £fMr^Pi?7^ 1 4 4CDAfcU*l 1 9 

0 i::^£ftri^„ 

[OG3 1] ^gCD^itUJil*. »l:||ot, jRtt^r 
1 7 1 7 4. 1 7 6. 1 7 8 fcSlM*1 8 0 

ft * «5t j = e ): o x MW~ %>o £ r mm * <z> s* m -r / w 

xi=:stJ6-r4a^ffi«[«# r cs" ) ^^i7>tt 

1 1 4|-fclvCS«**l, fflAl 1 6»tf»*1 1 &'£ 
^LT/i> K^X^-f^ 1 2 2<DA?1 1 2 OSftl^j&tB 
£ft£o ^fJUSM 2 2hJl7 7 ^ l J ^SJHSMR^**^ 40 
oyftmzf&T^hXi^v ft £ ft tc g £-ft£8ME^ C 
FCS" ) Atffi* 1 2 4 f:ifol>T£f&£ft, 1 2 6 
«^LTJE*»1 3 6 CO A I tfi *1 3 4^Jc^i±J**L-g> 0 

C" DCS" ) £ AtH^J 134. 1 3 2 

AttJ^J 1 3 O^Lt^^U 1 2 8I~X h7t^ 0 

[0 0 3 2] DCSii-^-^X KT-Lfc^, EEJ63&1 3 6 
l±„ ^'J12 8^^-^CDA*^ 13 0. mtfcl 32^ 
tfffitt»1 3 6 CD A* ^3 1 34S^Lt, WE©*!*-? 



^. iif^U7 1 7 2£I»|f 3 6 I*. 

&£^6fc^:i£H^ft£. P D S b ^ 
K*i«T**-6«*f=l*, 7 2fi2l«LT 

^bf, j±ffi$M 3 6 I^^CD=J— K. Cmi . £|^tfj 
f fl ZCD3— Ktt. jl|^l«f/W7 1 7 4 ^ 1^ L 

ckho! tz t Schi I I ing and Mi f steinlc J: £ "Theory of Spr 
oad-Spectrum Communications — ATutor i a \" 1 1 11 o $k 
McDli^ (IEEE Trans. Communications, Vol.Com-30, N 
o. 5, pp. 855-884. May 1982)£#!Ho 
[0 0 3 3] P D sfl-^x va JU Kcfc y*#L^* 

^1^. *<D*Ett*«)ai* 1 3 8. Wftl 4 0, IkiSy 

p-k^-y-A^ i 4 2 ^^ur ^p-tz^-y- 1 4 4^^^^- 

fo&o "^n-b^-y- 1 4 4 i£. AUS^J I 9 O. 1 9 2 
^tKAHti^ l 9 4^LtPDSj|§(?)f-^-h^ 
^^E'J 1 9 6i=M=:X h7t^) t) 

[0 0 3 4] P DSjl§Br^}f:^fflt v btlfc3 
— KCnli, PJftl^. »«f/WX1 7 2^I5jl|f^)fc 
«^!^J±^^ 1 3 6 mot^at-^ 1 4 4^|Ci^H5^ 
tL^o 7 ? Pt^+H4 4!t P DSWflr&WJRtWT/W 
X 1 7 ZlZftm-t KCn*A* 1 4 2 l^fc 

l^rgilL. =1— KCnl:loi>t^(?)IiIf/Wxic 

x fe -& i Mi mm =Fi u ^ cd £ -r ^ 1 c bb ^ ^— e x & st 

^5^1^. 1 9 6*(CX hr^ti^o ■y-— tfX^I 

^5£tt. Ai±5±) 1 9 0. ^^1 9 2&U^^U 1 9 6 CD 
Affi^l 94^^LT^ct7^1 4 4/zJcorffiE^.4i 

[0 0 3 5] ^^7^14 411 PDS^^Tb^^S: 
^tL-ST-*""^ b— h £ ^ 'J 1 9 er^ii^x K7'^tlTL> 

lif/Wxi 7 2^b^fl 
H*-r-<£M*-efc«/* , 7— 7r9£ p p ^>^^^^fc 

■7 — 7 7'££l£. p F = QO S/QOSoiin *R/Rmin 

tfRtt*«7 j /W^ 1 7 2izr3a-r^^-exn D nM-M^& 

[0 0 3 6] /^D — Z?T<7$ P FA<ftffi**tfc*. 
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1 4 8 <£irLrm9<DmiEJ 7 l'-T-f- 1 5 2^(DXti 1 5 
^tfrfcTldjSHt T£<, llf/\a i 72I*=j— KCn 
[0 0 3 7] ttiftJBi 1 O^^C7>/^9— *IJfHl«#l±, m 

Sf/Wxi 7 2^^iif/Wxi^ K«J91 i o 
^ <7>^{H/ 9— * * J: 5 

■a) o 

[O O 3 S] *gg»|»T>-T-t- 1 5 8 

9 eai tm-<DT> j r-r &m i^x mm * *vc t ^ , 
T £ -fe x as jr ^ t p-m * ^ & t= — * & a m a s * £ *t a 

f4„ 9 6i::Et»£;K.&„ 

[0039] Hi Old:. **§Bfc«£5, il^^fcf- 

[0 0 4 0] £?\ H9fl)S«T>T':>- 1 1 4#i:<J!>ft 

^2 10) e ^^ffif^ff^ C" CS" ) ld\ HJ9CDSSfSl 
f'/WX 1 7 2, 1 7 4, 1 7 6. 1 7 8. Rtf 1 8 O 

f ©laiwtlf / W X I: J; o Tli ^ ^fcffl§§ 

£*A/*t?jsy, H9a>^^y 1 2 s*©;*^ uicaws 

2) 0 flflfcli^'J 1 2 8^(7)^^'J)CX hT**VtL* 

tz, 8t(?)igf/Ux, M^.li«t«-r/WX 17 2. 

*£Ei«=J— K (" Cn J! ) tf s *^'J 1 2 8^ 

Uf^2 14). Ei^-Klt «#BE*«-?§ C 



pds" ) &ffi&? & g are c s «*s«»fl*ir=E2ffi-r 
4fctoj;:J!H^*i4 a &4LM4, *iiii^/j<. n 

- K S 3£5U I ^ 4 C <h A< pj m U « ftfl GDEEftsSi* » 

[0 0 4 1 ] JEfjgS 1 3 6 f£. jffi*(Tr^ <-f X 1 7 2 ;&<iJ2 

t" 9 " tfc^^/j^i^r^ 1 e) n 

io isf/wx, »iiaiaf/w^ 174, icM-r-sa 

J*. IKS'I 3 — K Cn t , H 9 cd -b ^> v- 1 44* 
<D^a-fe^-9-56izjSaiS*t4 is) 0 3 — 

K&l/PDSfS**, »tf'A^7i 7 2l^*tLT-5E* 

9^^'P-fe'>-tM 4 4*0? ^n-tz^-tm, a—K^l/P 

Uf77'2 2 0) , "T-^U-h^t^- 
i^>tL^ (Xf7^2 2 2) „ /(9™77^ll xtPF 
[OO 4 2] *0>lft. ^Pt'7t!iililf/WX I 7 2 

— T 0 St fc-*- J: a ic. ^-^/N^-ii^; 

[0043] act>-e, EEttsii, n-^^^arEtt^— k 

(Cr.,i, . . . ) ^BffLTL^^*»et4 
(Xf 772 2 6) 0 !9©iif/WX1 7 

YX 1 7 4. 1 7 6. 1 7 S. 8 OfcPgg-^-S^-ti 

Stt^aj-To =1— KA<»#LTL^ttL^ii*ir 

14, **!38^<S**ai4iR-©EIBa— KA^& Ux^- 

im't So 

[0 0 4 4] 111 1 *^|fl^fc^oSil!l^3 1 0(09} 
<OS61««S«5C»C^LfciaT*ftSo ttttfi3 1 014. 

^flT>T L ^-3 14. /OK/U7^J^ 3 2 2 % ^^E 
SO "J 3 2 8, J±ffi^ 3 3 6, ^Pt'^3 4 4, iMflT > 
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ft3 52, *B*i»7 >"xt- 3 5 8, *B/*> K/*A 
7^^ 3 6 6, ^ 'J 3 9 6 £3fLTO£ a ZLfa, 

>tK— *V H4, H9(Dltiiii^ 1 1 OCrfctt&t 
C0i;|K]t$-e$)^ o atfi«3 1 0I4, £tol:i. ^P-fc^ 
376, ^'J 3 7 7, Jfet/^Pi2^-9-3 8 4f*LT 

[O 0 4 5) ^:flT>-x^3 1 4 1*, -t(DttS*3 1 6£ 
^^3 1 8 K/U^^Jlx^ 3 2 2<7)A*) 3 

2 OKJSIS&ftT'l^* K/^X"7^;U^ 3 2 2*4, 
-?-<Di±S^J 3 2 4&t/SH*3 2 6 S^L"CE*B*3 3 6(1) TO 
AHi*3 3 4lzfttt**lT:i**c 3 2 814, ^C7) 
AttJ*3 3 0&tf^{*3 3 2 S^LTJ±*B»3 3 6 CO A 
ta* 3 3 4|C»tt*ilTfcy , EliS«3 3 6l4-lE"<7>!±J;ft 

3 3 8&tf»tfr3 4 0 SlMT^P'fe 7+^3 4 4 0)A*J 

342 ictttt^^TU-So 4 4(4*<r>tB* 

3 4 6&I/SM*3 4 8 £frLT&1f 7>T-^3 5 2 CD A 
^3 5 O^J8tt**Ln^ e *B«»T>-f-J-3 5 8 14 
f©BA3 6 O 3 6 2 *^LT*IB/^> K^X 

^^;u^ 3 6 e(DX'J} 3 6 4lZ»i«S*LTj3ys SB/* 
> K/<X^-i-;U^ 3 6 6li*C0di*3 6 8&l/$H*3 7 20 
0S^Lt^Pt7^3 4 4(7>A*3 4 2J^»flt**Lr 
U£ c -7 J P-iz 3 4 4 14. -t<Z)tfS*l 3 4 6&l#»ft3 
7 4fftLT^Pt-;iJ-3 7 6 CO A* 3 7 2fZjfittS*L 
tl^, ^P-fe^-y-3 7 614. *<Bffi»3 7 SRI/Wf* 

3 BOS^ur?n-b^f3 84a)A*3 8 2 lets*** 

*LTfcy, ^P-tz^-9-3 8 4f4^<£>. u h*)3 8 6&l«B(* 
3 8 8/3 4 8 S^IT117 >-r ^ 3 5 2(7)A^3 5 
O^taaStLTLN^o ^P-tr^-9-3 4 4 14. Affl*3 9 
0&tfjlH*3 9 2^^LT>^'J 3 9 6 0) AW* 3 9 4 
iCffiSftStLri^fto ^P-fe^^3 7 6l4. A**3 7 1 30 
»tfSM*3 7 3^LT^U 3 7 7 (DAUB* 3 7 5 1:: 

[0 0 4 6] KH>/fi3 1 ffl»!BK*l** II 9 

B8aLrR^Eiai**tXL^K*6JS i 1 0^/^— tiff 
■bff ^l^tt'efc-So JUT, B*fcJB3 I 0©^PHz^-y-3 
7 6&tf 3 8 4 0>!PJ||fffC|HLTEiili#*l.*o 
[0 0 4 7 ] ^'P -fe y +J- 3 7 6 14. ?Pt^t3 4 4 
tb*3 4 6. H*3 7 4, WAi3 3 7 2 ^L 

D-b vtt-3 7 6/4. 3RB#jfiT?0>D-- KM (ki, 40 
ki+i . . . . ) *pt^ij 3 7 7^X h7L, 

^(3(4. -5 ft a)»s:a)*-f^ki fcp-r 

SSW#j&T?0)n — Kttjtf* ttJ*l3 7 1 % 9ft: 3 7 3&tf 
^y 3 7 7 0)A*StfrLT3HS!r**lS. Hi^0)P 
— KMkil4. $4 z? i coiSf/Wxw^^T^f 

[0 0 4 8] zcoXtftBiZcfcoraPtBShfe^-f^ > 0> 



jfelEoT&aFJh.. ^Piz7-t3 7 6|:c):|)« ! J377 

r l^&ffitt n — K t ffl l^T 13] - (BJHSift^ -v * JU± 
£ ft & frtf) i^ftfr i* fe 4 0 "ft t> <Dl$;£!4 icf± 

A\ ?7^nST>T--j- 3 5 8 fC<£oTgHl£ft& D COMB* 
It, ^I/^K/U7^M 3 6 6^iML, *BT> 
^-fHi^3 6 0, |^3 6 2SD:A^3 6 4^^Lri 

it£ft£o fk«lC % *B3?#J&<. tH^3 6 8, 8*3 7 
0. &tfA*)3 4 2^^Lt^P'i27^34 4[Z£-oT 

SME*ft4o 

[0049] k i+1 .... &l>* n i , 

n.H , ... 14, JsATG)aicttor*JJiB* U> h p — 

[« 1 ] 

[»2) 

[oo5o] -tsaSftjCi-jsi^T:* &*<n 

[*3] 

14, ^ i CO-xA-f Xl^SSt* fiTKt'j- U— v a >v--T- 

[ft 4] 

/ cos* k ) 

(4, ^-Y^ i COT/N-f U> KH— hvi7 

N 3 H . . . ) (DttftlA, ^°t°ab"-V3>Nl:f 
Lt^o * l>> h p — KvxT (Ki , K i + 1 . . . ) 0>t& 
»Pf*. »JC*Lxl/ KP— Klc*L^c S*J£*U>hP — 

[0 0 5 1) ?Di2 7i^3 7 6lt ffi* 3 7 8 2fetf«(* 
3 8 * KMNj^Pt-^S 8 4 

<?)A^)3 8 2A 1 ^t^ 0 ^P-tz^+t-3 8 4 

14, NrSJ t +Tfz*jl+**f/6* U> hn- K<0ffl»*. 
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»JC* b> h p~~ h*a>*H#ttl*, D#SJ t icfelt-SWJC* 

U> h P — KK ct "MSSI+tKT' V> CP o i s s o n) 

[00 5 2) m-(ft"r — $ L/-» h <t [s]-co-y— bf*f n R 

£ * f * / * -r x f 3 m l r -y— - 1: x &n & o r 

1*6] 



K 



exp 



< F 



[»6] 

[0 015 3] =F»*" <" <D3EiSli. KriS t +TI=: felt 

SKcxp S*LT:LN-6 0 II (N-K) (1-exp (- 

<7> x - £ « ^ <d & m i ib <d m m tv w x i c » l r $g ^ 

»)7^>KhU7^M^fc^ n HKexp (-T 
/n) Putt, jSi^fcot^-fAf-f H'TOft 

ti &« u m it * u * cd « !c«c *« l -c l ^ 0 p 

L T ft L^W-r / <-< ^ «»*H6» S * L T L> -6 * K f* % 
ttl^o (1™exp (-T/ro) ) Sr-f 

xtexp C-T/n) f3\ 7^f<^i^f/U^ 



+JG e" rAxi P 



10 



20 



30 



[0 0 5 4] Pi&UlPu A^Ll^tffi^TAt. Ptfi 



^ v ^^f> u-f T|z|HLT»3&^-&c:i:^niSeT?*> 
X htl:illt^) Ml mT/UTstzm-fft— M S+ ^ -x ; U 

i) t*ot, WAf-rb-f T(?)it(:t>^i^bt 
^tt«lcKft1- -61**1* 1 - e x p (-T/n) T?& 

x P C-»T/ro) "efcot, ^Vttffl^6^^tt«lc 
^bt^)5t$fi1~e xp (-T/ro) T?fo& 0 ifeCO 

JHbT 4 fc i " ffl *t» & o < -r x © ¥■ taw ft 

tT > IW CQ ¥ «3 fl*) ft *" > ft M -t ¥ *9 W ft ? B* M <t <7> ^ 

[oo56] 2 a»©4BJ*&o hfcsiM* 

[«7] 



K exp < F 



[»8] 



[0 0 5 7} ^** M CO^Effll^:, fl$fl t +TlzfcMt 
4Kcx P SSLT^S ( Ni^LKN2l^, ^ch'etim-lk 

^ 0 Pt22itfPtt2 lis W^KZ)?— * U—h 
[0 0 5 8] tuSB^^Sfi. J5lT<Z)fiS:*fTftdCi:lc 

[*9] 

x x = max{t u , t 21 } 



[» i o) 

i: 0 s min{x loy t 20 } 
[0 0 5 9] =oia±<?>^ Y^jSfWxSfit^ 

[*i i j 

max 



[ft 1 2] 



t 0 « 



_ mm 



[0 0 6 0] Zfrh><Dm&K J: M^^-^KSliN 



(13) 



«fM¥O7-3O3093 



/^<^|3fcH^T»1l!EL■ca^:E*^^-&'<*•Tf*6^£6l^, 
ST0)*U>hn-Kyi7 (Ki , Km. . . ) &lf 

?Ktf jt U— v a >^>xT (Ni. N i+i . . . ) ^#M*tt 

[0 0 6 1 ] !f^(Df--^ U— hft4lM4^— tfXSH 
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